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(57)Abstract: 

PROBLEM TO BE SOLVED: To uniformly remove residual of 
silicon on a wafer. 

SOLUTION: After a remover for silicon containing TMAH 
(tetramethylammonium hydroxide) or choline chloride is 
supplied (or is being supplied) on an upper surface of the 
wafer 14 in the condition that the wafer 14 to be processed 
is kept flatwise by a wafer chuck 12 of a sheet- form type 
spinner so as to upward direct the surface from which the 
residual of silicon is to be removed, the residual of silicon is 
etched by spinning the wafer 14 with the wafer chuck 12. 
Since the silicon-remover 18 is circulated on the upper 
surface of the wafer 14 as shown with arrow symbols B, C 
when setting the spinning speed low at 20-40 (rpm), the 
residual of silicon can be uniformly removed, the reduction 
of the volume of the liquid due to dropping of a drop of the 
liquid 18a, 18b can be prohibited as well, and the throughput 
of etching proportional to the etching time can be achieved. 
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®3S S -tf ■5. J: ^ (cluf S X ^ -fr •:; tc i: 0 gut B^ttS -i? 

[it*3i 3 ] m^mmm':fx-^^(o±m(>cmiEty y =i > 

[it^:«4] mrlBM^ia'^'x^^^xf^liiKS-li-^x 
T^s-^'-ca^ X f>|l^€:2 0~4 0 [rpm]©i5 
HF«3fcS:5£-r 2 X« 3 fEtt©'> 3 >^?SK^* 20 

>mm. $ s X 7=- 7- i ^^tf 5^ y =j 
IS^Iiltf Jfe ^If*:^ 1 IBiS©i^ y 3 >^S^*:^ffio 
[ mif^m 6 ] 5> y =1 >^ffi*^5fe-r-t #M;&i±K: S J: 

f ^ffie^K^SJf-r -5 X 7- :7"<t , 

m^m 7 ] miBi^ y 3 7^ f ^ • ^ 5^ ji- 

• r^^-'^A • /N-f Kat+l^-^ .FXtt^-fbr^y^* 

^bor* -sit^:^ 6 ie*g©i^ y >^ig|^*:&So 
[if 8 ] BrifBMi!ia'5x-'N©±M;cBfiiB>' y 3 > 

y 3 >m{tis?:i^-r s ;^ 7" ^^SK^tf 7 ih 

ig©-> y 3 >^jS^*:^. 

[0 0 0 n 40 

immmr^mwi^m] commit, ^ys^y^^flp 

XXS^-C■i7x/^±(C^S btciy y n >^ffi>Sr^s-r ^ 
*^ccKU> #^ctSI^5S;xt•:^©■!7x>'^g^+ •^^'•C'i'x 

^^*^MS^^c«}f L/cl^^r.'i? x>'^Jb^c^> y 3 

?:tt*&L;fcm •t7X>'^^Xt•>|sle^ 
If 2, C i Cc J; 13 i^i-tt J: < y n >^}S;£^4pItgi U 
ft:fe©©-C*-S. 
[0 0 0 2] 

[ti£3S©s«:j} m^. y y ^ >jjDXXiii?r ';7x>'n 
±«c»aL/t->y=>>«aE?£^*-r5:)^ib-rtt. s so 
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1 2 ^C^-r J; ^ F 7 ^' X 9^ > ySg>?:ffll^r^73tt 
:r7X-vx-;rg^>i/;S:tf^c-5:6-^. *Sti»S13(c^ 

'J hx«^g^>i/';&mj:'5::^ffi^3!is^p)tiTt,^s. 

[ 0 0 0 3 ] la 1 2 tc^-r -r X i/^mit. s 

ICS^ R C KTSPII® E L . RZ^±S^mm E L j 

d^eSFe . CF* /Oz . C 1 2 /Oz . HB rX» 
C 1 2 t¥©SJS*'XG*3^?n-5.. SlS^RC©Sf 

fS^RCl^»i!cW [mTo r r ] (DKt)^miC^m^ ti 
-s. c:©j;5^cli:t)«m*5i,='-rigjijg?iiagRF*^6S 
@EL, . ELa t,c-mmmw.jj^^Lx:f^x-7p^ 

[ 0 0 0 4 ] y 3 >^?rK^*-r SfcJ*(c^pJ|ig% 
^l'{C J: S^^ttx 5^ > & S. 

[0 0 0 5 ] HI 3 K^i^•r-'^'•>9'S;■7^^T-'^~>>^'M 

KS!y#K©*:«if»t) SL355iRg:sn5. '?x/^d^;^3<' 
-g^}SSL(cs?fT€>ctKJ:i3^:!^©'i7aL .7 hx 
[0006] 

■2> <!: . >t7 X7^®F»i©x 9^ > i^i^fi©!^— tt*5^$f f !& 
<. !^fC04«:Sxr<i:^{CiaaJ (XWeMSC) 2 4tC» 

s u/ci^ y 3 >»;s 2 6 =&^^{ci^*-c* i^ct^ i t,^ ^ 
gi^S*5*-5?c, Sfc. TiteMii^r©->y 3>KYbM2 
0 i©x ^ 5^®s?j:t*s^s-r Sfc*. V y =3 >K{t 

fc. $6tC, F^®liLT©^y vy =i>Jg2 2- 
*Sffa-r^J»^CC(i. [-T}-a©«6o#:^iit;^L./c 

[ 0 0 0 7 ] C ©^HJ©@atj«, ':5x-'^®rt©xu;g^> 
^jIft©J^-tt«:[»l±Sif /tff^^ci^ y 

[0 00 8] 

y3>^)t»*:)^^w, i^yn>^?S4^*-r--<i?ffi3!)5 

J; ^(C b-C?gi!5a'?x7%:SrtScSS:;^ fi-©'j7x 
9^ f •? -C^ffiWicSJ^T ^ X r >;» 7'i > BUlBlSSMS 

x/N©±ffi{c y 3 >i^*jg*#fcit& hx0immti-c% 

Wt^h:i7--jy't. mriBi^y 3>l^*jS*BufBiS*!ia 
x7^©±.M^c?s-p r ais $ -S-s J: ^ tCBjiB'i? x^N 9^ + 
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[ 0 0 0 9 ] n 1 COS/ y n z^nmm^yomc^nu. m 
[ 0 0 1 0 ] n 1 (DZy ^j n >^is^*:^fficc4di:^r^^ . 

>'Uzi>^^ig<i:LrTMAH (7^ h ^ • ^ • T> 

[0 0 1 1 ] eyy:n>^^^gibt:TMAHX«S{l::3 
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yn>^{bM?:l^*ra<!:J:t^c CCDJ:5^-r'S<fc. U 

[ 0 0 1 2 } HI (Di^ y n >«S^5fe*i*tc*5iir 

iSias ij; X y N ^ X f > 0^ ^ # ^ I^OC X f > |DlK?K^ 2 

0--4'0 [ r pm] gacc<£<S:ST'5i CO^ 
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(D^m^^fcr) . y :3 >«acD*s*s^ y =i >K{t: so 
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LrrfT|g$nri^'E>TMAH [N (CH3 ) ^ 
OH] 7m^ffi (TMAH : 0, 24^-5. OOwt?^. 
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r^x^^±cD5^< y y >^jS^i^*T^o 

[0018] J^r^:':7-S, rii. mUBtmO LX . 
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M^-t^-^o >'y n>^>(bJlix:y ^>^mSiLrti. M 
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[0 0 2 2 ].;XCc;:^7^!:; >^*S2 S2Cc^-rJ:^«: 
*5^mS;>^b-:ftC»^X7'M 4^r^«-r^„ T^cto"^. ;^ 
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tC^O^^x^M 4^^®S^r^Cffi}^T'So CCDi^. ^x 
^'M 4 y y n 2 6 ^ffi7&5_h^c 

[0 0 2 3 ] X7"':/r''S3 Tt^. m^yX)\^ 

r) :0>6Sfei#i«iLTa:)*«7j<^»:7X7M 4(7:)±ffi(c«j& 
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[0 0 2 8 ] (2) x^>5^>^'iia:^n 0-3 0 0 [A 
/min] <!:69)^^>^?^-C^€>/c2!?). •^^-h-^ffiOfflOT 

[0 0 2 9 ] (3) ^x^M 4(D®aiH]f5CCj:fr3?g?iSl 

8 a. I ^h(owrtmm^tii>fc^. vyn>i^^M 

1 8 <omMm>.'i)^f:)rtf>^^ 0 . X i^cpccv' y n 

[0 0 3 0] (4) Tft&Mil/rc?)t^y=3>K{tJ!i2 0 50 



2002-100603 

6 

[0 03 1 ] y^^c. xt*^:. :7*S8 rii. xr^vV'S^ ^ 
m^fctmmftCl^X^ :r.^^ l 4^Cj^7m?^m^ifet" o 

r'i;x>^\ 1 4*Xb'>[Hlte5ifT»i7X/N 1 4?:l£j^§if 

So 

[0 03 2] :^f^yy'SB r^^t. ^^'ryy'Ss -S? 

m^mM-^mvh^. ^fjx.^^1 0 00 [A] cfcDm^jj< 
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X>;,^>t^jai|-rStU^C. ^^(Z)1f>:7Vl/^X/N^X':; 

5^>tJ7'^fLSL/ra^CDx >^>i?^^tf4;S:aiJ^L//c„ 12 6 
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^;&^e>d=10 [mm] J^rtCC^J^^-r-^o 
[0 0 3 6 ] S■1^>:7•;l/•i;xy^Ws&i. t/yr^XDen' 
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Ur ;J< y y n >B<Da®<D«l:^i^ y :3 >®{fcM*^S 
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/Co 

.[0 0 3 7 ] f^iE(D^l-5CC^$n'2>X':,^>^'g, 
X y ^>^'^K:?^^>''^xv>HP^<Dx ^'ilSi^— 14 

*r:^j:*>^. x^:;^>^fi«. SOS^-jS P i --Pa r 
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*yc<D^UJ. No. l--5(Dif>:7Vl'^x/A(Z)d<y 

tcteur, >^b'>iiieig:^3:3 0 [rpm] . m&mmt 

3 [#] iL. X'i.^>^ititiTMAH*^^CD«*&^ 

[0 039] 
[^1] 













No. 


[rpm] 




[A/min] 


E±%] 


1 


10 


60 


200 


54 


2 


20 


60 


250 


29 


3 


30 


30 


208 


11 


4 


40 


30 


142 


63 


5 


50 


30 


108 


68 



Xt^ »:7X/^®|^(Dx ^ > i>'iIgi^~14^^To m 1 S 

Xf>|nIi£|K;!?^3 0 [ r pm] CD<h*«:«A<b3^j:-5, 
Ci305:b3^;^^o *ffl±5i. ;^f>[HllK^*2 0-40 
[rpm] (fCmmT^(Df)mi^ L/t^o 

[0 04 0] y:c!:)a2«. No. 1 e<D^>zrji^ 



/c. TMAH7kif^(D«j&B$cc*ji:»r. ;^ fc->!iiltefS:« 
30 [r pm] . «mrati3 [#] ib. x.y^>^ 

[0 04 1 ] 
[^2] 













No. 


[rpm] 




[A/min] 


[±%] 


11 


0 


600 


123 


93 


12 


10 


60 


159 


46 


13 


20 


60 


239 


24 


14 


30 


60 


249 


42 


15 


100 


60 


102 


30 


16 


800 


60 


50 


22 



Iil^^#^Cl^No, 1 l<0•^?X>^^OC#lit:«. 40 

^'B#pa:^56 0 0 Lm tS:<. L:^^4>^x/>®F*^(Dx^:. 
^>i^'iES±^— 14;05± 9 3 [%] t^0X^fj:{.>C 
i)^^. tSoT. ^x/^*Xb•>|pl^§^±>:cl^^TMAH 

*?§«tc J: U y 3 >^?S?: x ^i^^r^iim 

[0 0 4 2 ] a2S:C>'IE8^cJ:nti. X fc:->[pIi£IKy{)5 2 
0 [r pm] gJS(D{gjiIn||£^^-C*^-H4J:<x^y^> 
i^'^?fJ'j:;^^iJtccj:^ f>lpIf5iS:/?^n 0 O'-S 0 0 [r 
pm] liS019iS[illi^^-C«>i&H4J:< x «:.^>^^ 



^XTMA\lii<,m&.<0^mi)mi^r^t^s CO^^tj: 

y y n >^?s*^*-r ^ c i pjtgr* So 

[0 0 4 3] ^X0^3^i. No. 2 l'-2 7CD1f>:7-;U 
'^x>r^<o;pys^yn>lltc•oliT2^- hS£Si^gJ^cC6i± 

-ex ^ > ^'ilgi "i? x/^SrtOX ^ > 

t^m%\^fd^^^7T^'r^(ox^:ho c<om^. no. 

2 1 CD»i7 X/^CD3^•y>-y :7-CD/i< y y 

ri>BiL. No. 2 2-2 6<D»?x/>CD5j<y2>yr3> 

ts^^n^nsa^L. no. 2 7c7:)'i7X7N(Djj<y>^y3 



(6) 



Xf>lpjismt3:3 0 [rpm] ..«*&B$raii3 
tcm^Tt3:TMAH;^K^©«*&^<?±U. No. 2 7* 
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[0 044] 
[^3] 















No. 




[rpm] 




[A/mIn] 


[±%] 


21 


10000000 


30 


60 


258 


8.53 


22 


5000000 


30 


60 


321 


3.58 


23 


963000 


30 


60 


341 


4.69 


24 


11630 


30 


.30 


326 


6.8 


25 


652 


30 


30 


308 


15.3 


26 


69.3 


30 


30 


150 


95 


27 


16 


30 


30 


14 


22 



[0 0 4 5 ] ;XcD^4fci. No. 3 1 -3 4 01^>r7Vl' 



^B#^C^ol^r. xe>|Hlfi^ti3 0 [rpm] . 
E!fW»3 [#] x«7 5^>^5^ct:tJNo. 3 1.32 
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